More than 30% of perinatally HIV-infected children in Thailand are 12 years and older. As these youth become sexually active, there is a risk that they will transmit HIV to their partners. Data on the knowledge, attitudes, and practices (KAP) of HIV-infected youth in Thailand are limited. Therefore, we assessed the KAP of perinatally HIV-infected youth and youth reporting sexual risk behaviors receiving care at two tertiary care hospitals in Bangkok, Thailand and living in an orphanage in Lopburi, Thailand. From October 2010 to July 2011, 197 HIV-infected youth completed an audio computer-assisted self-interview to assess their KAP regarding antiretroviral (ARV) management, reproductive health, sexual risk behaviors, and sexually transmitted infections (STIs). A majority of youth in this study correctly answered questions about HIV transmission and prevention and the importance of taking ARVs regularly. More than half of the youth in this study demonstrated a lack of family planning, reproductive health, and STI knowledge. Girls had more appropriate attitudes toward safe sex and risk behaviors than boys. Although only 5% of the youth reported that they had engaged in sexual intercourse, about a third reported sexual risk behaviors (e.g., having or kissing boy/girlfriend or consuming an alcoholic beverage). We found low condom use and other family planning practices, increasing the risk of HIV and/or STI transmission to sexual partners. Additional resources are needed to improve reproductive health knowledge and reduce risk behavior among HIV-infected youth in Thailand.
Introduction
The expansion of access to antiretroviral (ARV) therapy has transformed HIV into a manageable chronic disease in Thailand. As a result, while the number of children annually infected with HIV declined over the past decade, an estimated 11,000 children were living with HIV in Thailand in 2011. Approximately 6500 of these children were on ARV therapy (Thailand AIDS Response Progress Report, 2012 (Reporting period: 2010 ) and more than 30% of these children were ≥12 years of age. Perinatally HIV-infected youth face many challenges, including mental health and behavioral difficulties (Koenig, Nesheim, & Abramowitz, 2011) . Many of them take ARV medicines for much of their lives and suffer from ARV side effects, poor drug adherence, ARV drug resistance, or low self-esteem due to the perceived stigma of HIV infection or being orphaned. Furthermore, as they become sexually active they risk transmitting HIV to their partners.
A behavioral sentinel surveillance survey among youth in Thailand in 2011 revealed that a significant portion of growing-up youth were sexually active (4% of students in high school grade eight and 50% of students in vocational school reported having had sexual intercourse) and had low HIV knowledge (Bureau of Epidemiology, 2011) . The average age of these youth at first sex was 15 years and less than 55% used a condom during their first experience. Consistent condom use was low, particularly with steady partners (<45%; Bureau of Epidemiology, 2011). A cohort study of primarily sexually HIV-infected youth receiving care at a tertiary care hospital in Bangkok found that one-third were <95% adherent to ARV treatment and only 60% used a condom consistently. Forty-seven percent of sexually active youth in that cohort reported sex with an HIV-seronegative partner or partner of unknown HIV status in the previous 30 days, and one-third reported unprotected intercourse with that partner (Rongkavilit et al., 2007) .
There is limited data on the knowledge, attitudes, and practices (KAP) of perinatally HIV-infected youth in Thailand, making it challenging to design appropriate interventions for them. Therefore, we assessed the KAP of youth receiving HIV care at two tertiary care hospitals in Bangkok, Thailand and living in an orphanage in Lopburi, Thailand regarding ARV management, reproductive health, sexually transmitted infections (STIs), and sexual risk behavior, as well as factors associated with low knowledge scores, low attitude scores, and sexual risk behaviors.
Methods
From October 2010 to July 2011, we invited youth receiving care at the two study hospitals or living in the study orphanage to participate in the survey. All perinatally HIV-infected youth ≥12 years and youth reporting sexual risk behaviors were invited to participate. All study participants were aware of their HIV status (Boon-Yasidhi et al., 2012) .
The two study hospitals -Queen Sirikit National Institute of Child Health (QSNICH) and Siriraj Hospitalare large urban hospitals. In contrast, the Dhamaraksa orphanage is in a rural area of Lopburi province. HIVpositive youth living at the orphanage receive HIV treatment at a local community hospital.
Study sites were selected so as to capture a range of HIV-infected youth conditions and experiences. The KAP of youth receiving care at the tertiary care hospitals were intended to represent those of youth living in a home setting, while the KAP of children at the Dhamaraksa orphanage were intended to reflect those of youth cared for by foster guardians. Informed consent was obtained from caretakers or a foster guardian at the orphanage and informed assent was obtained from youth during routine clinical visits.
Participating youth were instructed in how to use an audio computer-assisted self-interview (ACASI) by study staff. ACASI is a method of collecting data that includes a recorded voice within a computer-assisted self-interview. This method allows respondents to privately answer sensitive questions via a computer and has been shown to be effective in collecting sensitive data such as information about sexual behavior (Dolezal et al., 2012) . The approach was also chosen so as to reduce data entry errors and facilitate data collection from youth regardless of their ability to read.
In addition to capturing basic demographic information about respondents, the ACASI asked participants about their knowledge and attitudes toward reproductive health, HIV prevention and transmission, STIs, ARV management, self-care, and risk behaviors. Survey questions collected information about participant sexual, self-care, and ARV management practices. The correct answers to attitude statements in this survey were determined by a study advisory working group. Participants were allowed to skip questions that they did not wish to answer. If participants were unclear about the meaning of any questions, they were able to ask study staff for clarification. The ACASI questions appear in Tables 2-4. Prior to the study, the ACASI questionnaire was pilot tested among 10 perinatally HIV-infected youth at QSNICH and Siriraj Hospital to validate that the questions captured the desired information and were understood by youth. Changes to the questionnaire were made based on pilot test results and a study advisory working group's opinions.
Data from ACASI was exported into a Microsoft Access database for analysis. Information about participant ARV therapy, adherence to therapy, Tanner staging, and CD4 and viral load (VL) test results (for the prior six months) was gathered from patient medical records and included in the database to enable additional analysis.
Data analysis
Data was analyzed using STATA 11.0 (StataCorp., College Station, TX, USA). Characteristics of survey participants were presented as proportions (percentages).
Each participant's knowledge score represented the number of questions that the youth answered correctly (range 0-18). Responses to attitude statements 1-15 were scored using a 4-point Likert scale, ranging from a score of 1 ("strongly disagree") to a score of 4 ("strongly agree"). Attitudes with negative statements were reversed (i.e., "strongly agree" became a score of 1). Each participant's attitude score was the sum of their scores from the 15 attitude statements (range points 15-60). Median percentages of knowledge and attitude scores were calculated. Knowledge and attitudes scores lower than median score were defined as low scores.
Factors associated with low knowledge and low attitude scores were analyzed using bivariate and multivariate logistic regression to estimate odds ratios (OR) with 95% confidence intervals (CI). We conducted logistic regression using a generalized estimating equations estimation (GEE) instead of the normal logistic regression model for factors associated with having sexual risk behaviors in order to account for correlation within site (intra-class correlation) and to produce robust standard errors. Fisher's exact test was used to test the association when more than 20% of the expected frequencies in a two-by-two table were less than five. Variables in bivariate analysis with a P-value <0.1 were included in a multivariate model.
Human subjects' protections
Human subject research ethics approval for the study was obtained from QSNICH, Siriraj Hospital, the 
Results
From October 2010 to July 2011, 220 youth were invited to participate in the survey. Of these, 197 (90%) youth completed the questionnaire and 23 youth or their caretakers declined to participate. The main reason for declining to participate was that youth or their caretakers were not available.
Participant characteristics appear in Table 1 . Median age of participants was 14 years (range 11-18) and 111 (56%) were female. Participants were aware of their HIV status for a median of three years. All youth were receiving ARV treatment and 142 (72%) had HIV RNA <40 copies/ml. Median CD4 count was 625 cells/mm 3 .
Among participants receiving care at the tertiary care hospitals, less than half lived with their parents. Although the demographic characteristics of females compared with males among those participants were not statistically different, females were more likely to have attended an HIV education class compared with males. There were no statistical differences in demographic characteristics or participation in an HIV education class between youth receiving care at the tertiary care hospitals and with youth living in the orphanage (P = 0.15; data not shown).
Knowledge about ARV management, HIV, reproductive health, and STI Overall, youth answered a median of eight (44%; range 0-16, IQR 5-10) knowledge questions correctly (Table 2) . Less than 50% of respondents correctly answered questions related to pregnancy prevention methods, signs and symptoms of STIs, HIV and STI transmission, monitoring HIV viral resistance, and ARV management after immune recovery. Girls were significantly more likely than boys to correctly answer questions related to menstruation, oral contraceptive pills, and viral resistance.
In multivariate analysis, knowledge scores less than the median were associated with age <15 years (aOR 2.6, 95% CI 1.3-5.7), living at the orphanage (aOR 10.6, , and attitude scores less than the median (aOR 3.0, 95% CI 1.5-5.9; Table 5 ).
Attitudes toward appropriate behaviors in self-care, ARV management, and sexual behaviors
Responses to attitude and skills questions appear in Table 3 . Overall, the median score was 41 . About half of the youth thought that people who have HIV should not have sex. Forty percent of youth thought that an HIV-infected people should not marry an HIVnegative person. Girls were more likely than boys to report attitudes toward safe sex and safe behavior (Table 3) .
Most youth (>90%) reported that it was easy to take ARVs on schedule and to talk with doctors and caretakers about their health. About two-thirds said it was easy to talk with doctors and caretakers about sex and felt it was easy to talk with their boyfriend/girlfriend about pre-marital abstinence. Almost two-thirds of youth said it was easy to say no to their friends or boyfriend/ girlfriend if they were asked to use methamphetamine or other drugs or to have sex.
Attitude scores less than the median were associated with being male (aOR 2.2, 95% CI 1.2-4.2), Tanner stage <II (aOR 2.1, 95% CI 1.01-4.3), and an overall knowledge score <50% (aOR 2.5, 95% CI 1.3-4.6; Table 5 ).
Practice in self-care, ARV management, and risk behaviors Most (>90%) youth participating in the survey played sports and exercised (Table 4 ). Less than 10% remembered their latest CD4 and VL test results and 16% missed taking at least one dose of their ARVs during the previous week. Youth reported that the most common methods used to remind themselves to take their ARVs were watching a clock (73%), asking a caregiver to remind them (42%), and setting a clock alarm (40%). For questions related to health and sex, youth were most likely to ask their caregivers or parents, doctors, or nurses. Almost one-fifth of youth reported that they had stayed out all night without permission from their parents or guardians at least one time.
Two percent of youth reported using illicit drugs, 13% reported smoking cigarettes, and 29% had drunk an alcoholic beverage. A higher proportion of boys (21%) reported having smoked cigarettes than girls (7%; P = 0.01).
Of 197 youth participating in the survey, 58 (29%) had a boyfriend/girlfriend. Of these, 23 (40%) had hugged or kissed their boyfriend/girlfriend; 21 (11%) reported their boyfriend/girlfriend had touched, kissed, or tried to have sex with them against their will; and 7 (12%) had disclosed their HIV status to their boyfriend/ girlfriend. Ten (5%) youth reported that they had had sexual intercourse. The median age when having first sex was 15 years old and four (40%) of those reporting sexual intercourse had had sex with more than one partner. Of the 10 youth who had had sexual intercourse, 5 (50%) used condoms during last sex; 2 (20%) had disclosed their HIV status to their boy/girlfriends; 2 (20%) had been pregnant or gotten someone pregnant; and 3 (30%) had had STI symptoms. Only six (60%) used contraception at last sex, including condoms (30%), birth control pills (10%), withdrawal (10%), and post-coital pill (10%).
The three most common sources of sex education among youth were school/teachers (54%), health-care providers (52%), and caretakers (50%). In addition to caregivers and health-care providers, 21% of youth had had their HIV status disclosed to relatives and 9% of youth disclosed their status to friends.
In multivariate analysis, having sexual risk behaviors was less likely among youth aged <15 years old (aOR 0.6, 95% CI 0.4-0.8) and youth who completed primary school or lower (aOR 0.6, 95% CI 0.4-0.9; Table 5 ).
Discussion
More than half of the HIV-infected youth in this study demonstrated a lack of reproductive health, family planning, and STI knowledge. Girls had more appropriate attitudes toward safe sex and risk behaviors than boys. Although only 5% of the youth had engaged in sexual intercourse, about a third reported sexual risk behaviors (e.g., having or kissing boy/girlfriend or consuming an alcoholic beverage). We found low condom use and other family planning practices, increasing the risk of HIV and/or STI transmission to sexual partners.
The overall low knowledge scores by respondents may reflect a gap in education for HIV-infected youth in Thailand. Although Thailand's national HIV treatment and care guidelines recommend basic sex education for HIV-infected youth aged 9-12 years and advanced sex education and life skills training for youth aged 12-14 years (Phanuphak et al., 2010) , access to structured systematic youth interventions, tools, and materials is limited. Most education for HIV-infected youth focuses on ARV treatment, adherence, and side effects, opportunistic infections and HIV transmission and disclosure. Before 2012, few tools were available for educating HIV-infected youth in Thailand about STI, family planning, and reproductive health.
Youth receiving care at the two tertiary care hospitals had significantly higher knowledge scores than youth living in the orphanage and receiving HIV treatment at a 622 R. Lolekha et al. local community hospital. This may be because the two tertiary care hospitals provide intensive HIV education classes for HIV-infected youth. The local community hospital does not routinely provide HIV education classes and interventions for HIV-infected youth (Lolekha et al., 2010; Sungkanuparp et al., 2007) . In addition, youth receiving care at the tertiary care hospitals live in an urban environment with parents or relatives and may therefore have greater exposure to educational media than youth living in the rural orphanage, who are raised in a communal environment with one guardian responsible for multiple children.
The finding that more than a third of respondents found it difficult to refuse offers of illicit drugs or sexual advances highlights the need for life skills training for HIV-infected youth. The ability to successfully resist peer pressure is associated with high self-esteem, high self-efficacy, and low stress (DiIorio et al., 2002; Zimmerman, Sprecher, Langer, & Holloway, 1995) . Educational interventions for HIV-infected youth should therefore also include activities that assess and promote self-esteem and self-efficacy.
Less than 10% of youth in this study were able to remember their CD4 count and VL level, highlighting the need for health-care providers to better prepare HIVinfected youth for the transition to adult HIV services. Although health education for HIV-infected children in Thailand emphasizes and promotes ARV adherence, some youth in this study reported missing doses of ARV during the previous week and had VL results higher than 40 copies/mL. This finding implies that current adherence promotion interventions may not be sufficient for HIV-infected youth. Studies among HIVinfected youth have shown that using personalized, interactive, daily SMS reminders (Dowshen, Kuhns, Johnson, Holoyda, & Garofalo, 2012) had positive effects on improving ARV adherence. Such approaches should be considered when planning interventions to improve ARV adherence among HIV-infected youth in Thailand.
Some youth were sexually active and engaged in high-risk sexual behavior. The rate of sexual intercourse among respondents (5%) was consistent with rates previously reported in Thailand (4%) (Lee & Oberdorfer, 2009) , but lower than rates reported by the US-based Pediatric HIV/AIDS Cohort Study (28%; Tassiopoulos et al., 2012) . That study also reported that ARV nonadherence was associated with sexual initiation during follow-up, which we did not find.
Youth <15 years and youth who completed primary school or lower reported less sexual risk behavior than older youth. This may be due to sexual activity increasing with age. Youth who had poor attitude scores toward appropriate sexual behaviors were significantly more likely to have low knowledge scores, be male, and be <15 years. Educational interventions and life skills training should therefore start before HIV-infected children are 15 years and target young males. Given this sexual risk behavior, it is also important to ensure that sexually active youth have access to contraception and condoms.
Two trials in the USA reported that motivational interviewing (MI), a counseling technique, can help HIV-infected youth reduce sexual risk behavior *Knowledge score less than the median (Knowledge score: median 8, range 0-16, IQR = 5-10). **Attitude score less than the median (Attitude score: median 41, range 0-56, IQR = 36-46). ***Sexual risk behavior defined as having boyfriend/girlfriend, kissing, engaging in sexual intercourse. † † † P < 0.001; † † P < 0.01; † P < 0.05; ± P < 0.1. (Mbuagbaw, Ye, & Thabane, 2012) . More data is needed to determine whether this technique would be appropriate to incorporate into educational programs and life skills training for HIV-infected youth in Thailand (Rongkavilit et al., 2010 (Rongkavilit et al., , 2012 .
The study had at least three limitations. First, data were limited to perinatally HIV-infected youth from two tertiary care hospitals in Bangkok and one orphanage in a more rural area. Because the number of HIV-infected youth at these sites was estimated to be <10% of HIVinfected youth in Thailand, the results may not be generalizable to other HIV-infected youth and healthcare settings in the country. Second, because youth were allowed to skip questions, they may not have reported risk behaviors, resulting in an underestimate of risk. Third, the study's advisory working group in Thailand determined the correct answers to attitude statements in this survey. The definition of a correct answer may vary in other cultures and country contexts.
In conclusion, more than half of youth in this study lacked proper reproductive health and STI knowledge. Although only 5% of youth reported that they had engaged in sexual intercourse, 40% of youth that had a boyfriend or girlfriend reported pre-sexual activities. Interventions to reduce the risk behaviors and improve the life skills, reproductive health knowledge, and STI knowledge of perinatally HIV-infected youth are needed.
